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I F the adlions of the Sun and Moon upon the different 
parts of the earth were equal; or if the earth itfelf 
were perfe6lly fpherical, and of an uniform denfity from 
the center to the furface ; in either cafe the attractions of 
thofe remote bodies would have no effeCt on the pofition 
of the terreftrial equator, and the equinoctial points 
would conftantly be the fame in the heavens. But it was 
impoflible to give the earth a rotatory motion round an 
axis without giving at the fame time a centrifugal force 
to its parts. This force is greateft at the equator, and is 
in a contrary direction to that of gravity; on either fide 
of the equator the force is lefs;, and, moreover, only 
part of its effeCts is oppofed to that of gravity. It is ufual 
in determining the figure of the earth to confider the 
whole mafs as in a ftate of fluidity,, and the difierent co¬ 
lumns as fuflaining one another at the center. If the 
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5o6 Mr. MILNER on .the 

earth be conlidered as a hard body, firmly cohering in its 
parts by fome other force befides that of gravity, it does 
not feem neceflary that the different columns fhould be 
fuppofed to fuftain each other at the center, though in. 
both cafes the direction of gravity muff at every point of 
the furface be perpendicular to the tangent of the figure. 
But we know, that there is a cdnfiderable quantity of 
water upon the furface of the earth; and, therefore, if 
the equatorial regions were not higher than the polar, 
they certainly would be uverffowed by the Ocean, which 
is contrary to experience.; and for this reafon the propor¬ 
tion of the diameters of the earth, determined upon the 
falfe fuppofition of an entire fluidity, camiot differ much 
from the truth. 

§ a. But the preceffion of the equinoxes, which de¬ 
pends upon the unequal actions of the Sun and Moon on 
the protuberant parts of the earth at the equator, will 
not be the fame in thefe different hypothefes; at leaff we 
can never be certain that it will be fo until we have com¬ 
puted their effedts, and the computation itfelf muff pro¬ 
ceed on different principles. Suppofe the earth to be 
fluid under the form of an oblate fpheroid; or, what is 
more fimple, fuppofe the region of the equator to be fur- 
roxinded with a ring of fluid matter, and the unequal 
action of the Sun will diffurb the figure of the ring, and 

communicate 



Precejfton of the Equinoxes. ^07 

communicate a motion to its parts. Suppofe we knew 
the precife difturbing force of the Sun upon any one 
jDarticle of this ring according to its fituation; in that cafe 
we could eafily find the velocity which would be comr 
municated to fuch a.particle in any given time;, but the 
mutual ailions of the fluid particles upon each other 
could never be exactly eftimated, much lefs their efie< 5 ts' 
in endeavouring to turn the whole earth round its cen<- 
ter. However, it is eafy to fee,, that in the cafe of a hard 
ring of matter cohering clofe with the furface of the 
earth at the equator, both the, law by which the particles 
a£t on each other,, and on the whole mafs of the earth,, 
will be widely different from the cafe of fluidity, and the 
effefts much greater in altering, the pofition of the axis 
of rotation. 

To explain this by an eafy example (fig. i,) let a, b, 
and c, reprefent three fmall bodies in the fame horizon^- 
tal line ae. Suppofe a to defcend by any accelerating 
force as gravity; B.to defcend by the fame force, a lefs or a 
greater;, and c not to be aited upon at all: in every one 
of thefe cafes the bodies a and b. will defcend with their 
refpedlive velocities, and the body c will preferve its 
fituation. If a and b are. fmall particles of fluid of any 
form,, and c a hard one, and if the particle a be placed 
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in contaA with b, have its center of gravity a little above 
the center of gravity of b, and is adled upon by the 
greater accelerating force; in this cafe we may conceive 
how the adtion of a may difturb the motion of b, and in 
the fame way how the hard particle c may receive a 
fmall motion from the adlions of a and b. Then this 
motion muft be extremely little compared with the 
whole motions of A or b* and Hill a great deal lefs if c 
be ftrongly connedled with a ftriiig of hard particles 
along the line CE, fo that c cannot be moved without the 
whole line ce turning round the immoveable center E. 
Now if A, B, and c, be fuppofed hard pkrticles firmly 
connedted to the lever ae, then it is plain that the velo¬ 
city of c, whatever it is, muft be in proportion to that of 
A and B as their refpedlive diftanccs from e the center of 
motion, and this, whatever the impulfive forces are with 
which A and b are urged in their refpedtive diredlions. 

The body c being ftill fuppofed void of gravity, let 
the bodies a arid b be urged by forces perpendicular to 
AE in any fmall equal times through the unequal fpaces 
s and i, and let the magnitudes of the bodies be repre- 
fented by a, b, and c refpedtively. Then the Ipace 
through which a is adlually urged in that time will 
eafily appear from mechanics to be reprefented by 
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A A AE X < bx BE X < X AE aiid the fpace dcfcribed hy c is 

AX X BE +C,X CE* 

AXABx^+BXBEx jxcB ggg articlc thc 13th. 

Axab'+bxse'+c xcs* ^ 

>§ 3. The preceding Mticle being well underftood, 
whatever doubts may remain concerning the motion of 
a ring of matter omfidered as detached from the earth, 
We may be certain that the nvotion of the nodes of the 
equator can never be the lame, whether we fuppofe the 
ring at the equator to be fluid and to reft upon the fur- 
face of the earth, partaking of the diurnal motion, or 
whether we fuppefe it hard and compaiSl, and by its cor 
heflon communicating a proportional degree of motion 
to the different parts of the earth. In fadl, the problem 
of the preceffion of the equinoxes, which has hitherto 
been <x>nfldered as extremely difficult, and in its folution 
drawn out by authors to an immeafurable length, re¬ 
quires no principles but the received doctrine of motion, 
and the application of the lever, which have been made 
ule of in the laft article. In that article we fuppofed the 
bodies A and b to be impelled by different forces in pa¬ 
rallel, lines, and we eftimated the real Ipace, Which either 
A or c in any fmall time would defcrihe in confequence 
of thofe-impulfive forces and their mutual connection 
by an inflexible levers Now this is precifely what is re- 

Vo l. LXIX. X X X quired 
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quired to be done in the cafe of the Sun^s unequal action 
on tbe protuberant parts of the equator. The exceffes 
or defefts of that unequal action are to be coniidered as 
forces applied to thole parts, which would move them 
according to the different circutnftances through un¬ 
equal fpaces proportional to-the forces in equal times of 
action, provided the particles were at hberty to move 
freely in the direitions in which they are urged; and, 
laftly, the real Ipace mull be computed through which a 
particle moves at fome known diffance from the center 
of the earth in conlequence of thele various forces- This-, 
whole procefs will not di&r fro-m the eafy example al¬ 
ready defcribedj except in the. length of the calculation^ 
and the proper management of the dodlrine of fluxions;; 
and it feems advifable in difficult fubjeils always to begin 
with fimple inflances before we proceed to tholh which are- 
more complex, and to diftinguifh the algebraical opera*- 
tiOns from the principles upon which they are founded- 
§ 4. In order to determine how much any particle of 
the earth is affedl;ed by the unequal ailion of the Sun. 
(fig. 2.), let CADB reprefent the earth, s the Sun at a 
great diflahce, and cd a plane perpendicular to the line 
ST joining the centers of the Sun and earth. If sk or st 
reprefent the accelerating force of the Sun on a particle at 
the earth’s center, and sl he taken to s k in the duplicate 

ratio 
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yarto of sT to sp; SLvdll reprefent the attradtion-oa any 
particle p, and by the refolution of motion t w or pl will 
reprefent the perturbing force of the Sun on the fame 
particle. By the conftru 61 ion SL : sk SK^: sp% and by 
divifion kl : sk :: sk^-sp' ; sp' sk + spx pk : sp“ and pl 
or rm is nearly equal to 3PK, and as ^pk is to sk or st, 
fo is the fpace defcribed by p in any fmall time in the di- 
redlion pk, to the fpace defcribed in the fame time by 
the center of the earth in confequence of the Sun’s at- 
tradfion. This laft fpace is equal to ~ where z repre- 

fents the arc defcribed by the earth’s center during any 
fmall ntioikm in its orbit, and the foraicr is equal to 
i This is the fpace which would be defcribed by p 

in the diredfioh pk if the particle Was at liberty to move 
freely. Let us at prefent fuppofe that no other particle 
is difturbed by the Sun’s attrailion except this one, and 
then proceed to enquire into the efiedts of this dilturb- 
ance when p by its cbhefion communicates a mofibft to 
the different parts of the earth, which is farther con- 
ftrained to turn round an axis t, the common interfec- 
tiort of the plane CD and the tefreflrial equator. From 
the laws by which motion is communicated, and the pro¬ 
perty of the fever, it eafily appears, as in thefecond arti- 
icle, that the fpace through which any particle of the 

X X X a earth’s 
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earth’s equator is impelled at the greateft diftance from 

the axis t, is to ^^, the fpace which would be dcfcribed 

in the fame time by any particle at liberty, the magnitude 
Of which is reprefented by p, as pxktx the radius of the 
equator to the fum of all the particles of the earth mul¬ 
tiplied into the fquares of their refpeitive diftances from 
the faid axis. 

To compute this fum in the eafieft way, and by an 
approximation, which is quite fufhcient wdien the polar 
and equatorial diameters differ little from one another; 
let DPE (fig. 3.) be a fphere whofe radius is unity, divided 
into an infinite number of thin cylindrical furfaces, 
whofe bafes are the circles naq.; it is obvious, that all 
the particles in any one of thefe furfaces are at the fame 
diftance c.k—x from the axis of motion perpendicular to 
the plane of the circle naq. Call AP,y, and a, the area 
of the circle dpe and the fluent of of -js^hx^fyy 

becaufe xx — -yy gives the fum of all the particles in the 
-fphere multiplied into the fquares of the refpedtive dif¬ 
tances from the axis. This fluent correited is equal to 

Q . 

—, and mull now be diminilhed in the ratio of i to 
*5 

I - 2/>, if we fuppofe the earth to be an oblate Ipheroid 
whofe equatorial diameter is to the polar as i to I-/; 
4 and, 
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and, laftly, the^pace defcribed'by a particle at the greateft 
diftance from the axis is equal to . 

IDA X ST*X I —2/> 

§ 5. In fig. 4. let pi A/»DK reprefent the earth ortho- 
graphically projeited on the plane of the Iblftitial co¬ 
lure, p, py the poles, ik a lefTer circle parallel to the equa¬ 
tor, and vape a fphere defcribed with the polar radius 
pt: then, fince the particles without the globe only are 
concerned in changing the pofition of the axis of rota¬ 
tion, let L reprefent fuch a particle fituated in the cir¬ 
cumference of the circle ik, and by the preceding article 
its effedl will be 4S»-xi-vix MT Xg ^ fame way of 

i6a X’sT'X 1 — 2/1 

reafoning, when two equal particles L, /, are fuppofed to 
be difturbed by the Sun’s attra6lion,the fpace defcribed by 
that point of the eqdator, which is at the greateft diftance 
from the axis of rotation or the common interfeilion of 
the plane cd and the equator a, will be equal to 

^;-i===-, and the lame argument holds for 

i6sT* X A X I—2/» ^ 

every other particle without the fphere. 

The fum of all the lxlmxmt+ 8 cc. muft now be 
found; and for this purpofe Sir Isaac newton’s con- 
ftrudtion is, perhaps, as convenient as any that has hi¬ 
therto appeared. In the fame figure n « is parallel, and 
xy perpendicular, to cn; take \.x-xl^ and let n, repre- 

f^nt 
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fent the fine 'atnd eofine of the angle oirE to the rndhje 
Unity. It is eafy to prove in his wav that L>«LMxJvi?t; 
+lxlmxmr equal to xn x l-t and the 

fluent of multiplied into the fluxion of the circular 
arc hx is eafily fopnd in the following manner, without 
having recourfe to tables of fluents, or the methods of 
continuation. 

From a known analogy the fluxion of the are la? i^ to 
the fluxion of its verfed fine as the radius ix of the fanag 
circle to l a; the right fine^ L x multiplied hato the fluxion 
of the verfed fine is the fluxion of the; area of the ferpir 
circle l/, and calling i;r,/, the fluent of ter* multiplied 
into the fluxion of the arc lx' is evidently equ^ to 

where a ftill reprefents the area of a drde whoffe m- 

•dius is unity ; Ay is equal to the fenii-drcuftlference ik 
and a/x rx^ is equal to the fluent of TA'’ tnulflpUed into 
the fame fluxion, and calling rx, '0, -and flibftituting for 
1 / its equal py, the fum of ail theL KLM x lUTrt-x&c. ih tli# 
annulus i i is equal to m npA. xy*~^y*i^*. This laft 
tity multiplied into the fluxion of u, and the filient taken 
by the common method when t? is equal to tp of unity 
nearly, comes out and twice this quantity gives the 

fum of all the L x lm x mt, without the whole fphere p ap^ 
and therefore the fpacedeferibed by apartide of the equa¬ 
tor 
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tor in tlie circle of the Sun’s declination while the center 
of the earth is carried through the fpace z of its orbit is 
equal to and may be fuppofed to be equal to 

the alteration produced by the correiStion in art.. 

4. on account of the fpheroidical figure of the earth 
being too inconfiderable to affedf the conclufion. 

§ 6. We are to obferve, that the fpace defcribed 

by that point of the equator, which is the interfedlion of 
the circle of the Sun’s declination, is generated by the- 
perpetual attraiStion of the Sun. This attradlion may be 
reckoned conftant during the very fmall time of the 
earth’s defcribing z in its annual motion;, and, therefore,, 
the faid point of the equator, at the end of that time, will 
have acquired a velocity which would carry it through 
in the fame time. 

ST^ 

§ 7. Let T reprefent the time of the earth’s revolution 
in its orbit, f the time of its rotation round its axis, 
and fuppofe tw to be a fmall arc fimilar to z in a circle 
whofe radius is unity. In figure 5. let AQ,be the equa¬ 
tor, and take Ah equal to and ht perpendicular to 

equal to ^pmnw'', nnd xh, bt^ will reprefent the direc¬ 
tions and quantities of the two different motions of the 
point A, and confequently At will be the direction of the 
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new equator, and as kb or kt is to biytb is the radius 
unity to the line of the angle tkb, and if AQ.or ag be 
taken equal to a quadrant, GQ.the meafure of the angle 

GAQ.is equal to 

§ 8. Suppofe s the Sun’s place in the ecliptic ns, n the 
equinotSial point, na the Sun’s right afcenlion, and r o a 
perpendicular on an : then ro is to cq^as the line of an 
to the radius, and r N to r.o as the raoius to the line of the 
angle at n the inClinatioir of the ecliptic to the equator,- 
and, ex aquo perturbate, rN to GQ^as the line of an to 
the line of N and rN the fmall preceffion of the equi- 

noxesis equal to^pmn x 

§ 9. In the fphertcal triangle asn, the fine of an = 
cotang. NX tang. AS and farther the fine of 

m 3 • ^ / X iin. It r xwx cofi n 

and r N is equal to ^, whole 

fin. N ■ ^ T 

fivientor^^'x aw -fin. a wx cof. n gives the preceffion 

of the equinoxes during the Sun’s motion through the 
arc NS of the ecliptic: when ns is equal to a circle, then 
the whole fluent becomes equal to x cof. n, and as 

•vaT is to 3/)/xcof. n, fois 60x60x360 to ai"+6'''the 
annual preceffion of the equinoxes in feconds produced 
by the Sun’s attraction. 

§ 10. 
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.4 I a We miglK now proceed in a fimilar way to in- 
yeftig^e the ef&<£ts of the Moon^s diflurbing. force, the 
iotatioa of the earth!s axis^ and the equation of the pre* 
ceffion; but fince thefe propofitions are purely mathe- 
ihaidcal, and the computations have already been gone 
through by other authors, it will be needlefs to repeat 
them here. 

^11. NEWTON was the firft who attempted to explain 
the preceffiion of the equinoxes fronn hs caufes. Since 
has time various otiax folutions have been given us by 
the moft ceil^rated mathematicians; and it defcrves to 
he iiattio^, that, in a cafe where there can be little doubt 
that he Was miitaken} other antbors have found it diffi- 
cuit to agree among themfelves in dihering horn him. 
H* D*ALBH1SE&TV in the year 1749» printed a treatife 
eiqwefety on the fufa^cdt, and has Anoc feid that him> 
feff is acknowledged to bo the firft who determined 
rightly the method of folving fucb probieins. eulxr, de 

j^qRiyN<^ira,^|»Pji)mLVXBgLl.E,WAliSfESI.Er,SIMPSON, 

BMnooi^^ jMW ttach coofidered the fubjedft, and perhaps* 
the impeetsUDce of the enquiry would juftify a minute 
examination into the caufe of the agreement or dilagreer- 

(4) lyiiiltevlfif, ^oOietres, vraimeni capaMes d'appreclef irton travait, 
•ait«boitfaM>H«MfA)p|lte<ri tow autretemoignagt, ep JeetwanKpitr j’ai onvert 
le pfcmier la. route pour relbudre ce g^nre de qaaftioot. See Opufc. Math. 
Toi. V. lur la Priceflioa dei Equinoxes. 

yoE. LXIX. Y y y 
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ment of their feveral methods; but I am deterred 
from entering into fuch a difeuffion by the length of 
time which it would require; elpecially as I think thofe 
who have read the authors mentioned will eafily con¬ 
ceive the fubftance of what I fhould have to oblerye, and 
to thofe who have not read them I Ihould hardly be able 
to fay any thing intelligible. 

§ 12. The above folution, if it had no other advan¬ 
tages, is,.I apprehend, much more concife than any that 
has hitherto been given. Abftradted from what is faid 
by way of illuftration, articles 4th to 9th contain all the 
calculation requilite, and as I have ftudioufly avoided the 
ambiguous ufe of the terms force^ w, efficaeia^ mo* 
mentumy &c. as well as every doubtful reprefentation of 
times, fpaces, and velocities, which are often fubftituted 
by authors in equations, I believe, the whole procefs will 
appear eafy, and the evideftce upon which the conclufion 
refts be exactly afcertained. 

§ 13. The principles defcribed in articles 2. and 4, 
depend uj^n the third law of motion, and the property 
of the lever, and are demohftrated ui the following man¬ 
ner. Every thing remaining the fame as in art. 2. (fig. 
6.) let AV and br,. perpendicular to the right line or axis 
AE, reprefent the forces and diredtions with which thofe 
bodies are refpedlively urged, when at liberty to move 
I freely 
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freely in thofe dire 61 :ions; and let a^;, bt, c e, reprefent 
the accelerative forces of the refpexStive bodies, as altered 
by their mutual a£lions upon each other: then, becaufe 
c^<cc is the moving force gairiedby c,and Axx?v + BxrR 
the moving force loft by a and b, regard being had to 
the lengths of the different levers ae, be, we fhall have 
A x vv X AE + BxERxBE equal to c X Cff X CE, that is, 
AXAExAV-A‘y+BxBExBR-Br equal tocxc^'xcE, and 
by tranfpofition A x aex av+b x bex BR equal to cxcEx 
cr+Ax AEx Ar+BxBExBE. Let j, x, reprefent, as in 
art. 2. the fpaces which would be defcribed by the bodies 
A and B at liberty in any very fmall portion of time, and 
let X be the fpace which a aiftually defcribes in that time 
when conne<fted with b and c by the lever ae. The 
quantities will then be the fpaces defcribed 

by s and c refpedlively; and, laftly, becaufe the fpaces de¬ 
fcribed in given times are as the accelerating forces, the 


A X AB X'l+'B X BE X J X AE 


above equation gives equal to ^ ,b^+^,<3e- + cxce- 
The fame method extends itfelf eafily to more diffi¬ 
cult cafes, and by its affiftance feveral very important 
theorems are briefly demonftrated. 

§ 14. The reafoning made ufe of in art. 6. will ap¬ 
pear very evident to any one moderately verfed in the 

Y y y 2 elements 
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^elements of mechanics and the dodlrine of moving 
forces; and therefore I muft believe that it is by miftake 
that one author of note entirely omits fo neceffary a ftep 
which affects the conclufion by juft one half. When a 
body moves with any velocity in the direcftion am (fig. 
7.) which would carry it through the fpace ad in a fmall 
particle of time, and any force which may be reckoned 
conftant for that time urges the body through the fpace 
DC perpendicular to am, the body at the end of that time 
will arrive at the point c; but joining ac we are not to 
fuppofe, that, if that force ceafed to ai 5 l, the body would 
proceed in the direction acl: for take equal and pa¬ 
rallel to AD, and cJin cd produced equal to 2 CD, and 
the diredlion of c at that point will fie c/, the diagonal of 
the parallelogram cdlm. 

Thus when a body revolves in any curve by a centri¬ 
petal force (fig. 8 .) we may, with Sir isaac newton, 
fuppofe the curve to be compofed of an indefinite num¬ 
ber of right lines, and the body to move either in the 
chords or the tangents of the curve ; but then we are to 
take care that we make not fuppofition& inconfiftent with 
each other. Let the curve be a circle, and ad a tangent 
at the point a the direction of the body’s motion when 
It arrives at that point, and let dc, parallel to the diame¬ 
ter AL be the efiedt of the centripetal force: then, if we 
a fuppofe 
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fuppofe the body to move aloHg tho^ chord ac, and lay, 
that the angle cAn meafnres the defleiiftion of the path 
in the tkoe of the body’s moving through the arc or 
chord AC> we ifliall miftafce by one half of the true quan¬ 
tity; for draw the tangent at c, and fince a if is equal to 
<fc from the property of the circle^ the angle C ifn of de¬ 
viation is equal to twice the angle c\d. The practice of 
NEWTON in a fimilar cafe, where he is inveftigating the 
horary motion of the lunar nodes in a circular orbit, is 
entirely confiftent with this. See the Priiicipia, lib. III. 
prop. 30* 

j§ 15 . Mi p’AnEMBERT has lately charged simpson’s 
account of the preceflion of the equinoxes with fome 
miftakes of this natnre in his fecond lemma; but, in 
juftice to SIMPSON, I rnuft fay, that, whatever Other de- 
fe^s'^ene may be in his paper, 1 am convinced; after the 
moft diligent attention, that thofe alluded to are without 
foundation* 

§ 16* Sir ISAAC NEWTON firft obferved, that an ho¬ 
mogeneous globe could not poflibly retain many diffindl 
motions, without compounding them all into one, and 
revcdving with a fimple and unifOTm motion about m 
invtuiable Mis. When two f<Mces imprefs upon a globe 
twO'dillinfit circular motions he briejEly condwies in 

(h) See Principiajt lib. I. prop, Lxvi, coroll, aa* 

his 
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iis way, from the laws of motion, that it is fheiitme thing 
as if thofe two forces were at once irnpreflfed in the com¬ 
mon inteifeition of the equators of thofe motions, and 
upon this prindple we fuppofed a / in alt. 7. to be the 
diredion of the new equator. In ordei to remove any 
doubts that might arife about the jufinefs of this mode 
of compounding motion, frisius has given a geometri¬ 
cal demonftration of the principle: but the thing may 
be Ihewn much more eafily in the following mannets 
Suppofe (fig. 9.) RB, AB, to be two axes abOttt whiOh 
every point in the plane abpr tends to move with veloci¬ 
ties as the refpeftive diftances from the axes; let PQ^per- 
pendicular to ab be to PR perpendicular to Rb as the an¬ 
gular velocity of p about kb td the angular velodiy of 
the fame point about ab, and let the veloeitiesbe in oon- 
trary diredtions: then, I fby, every point in the plane 
will move with a velocity proportional to ks diltance from 
the axis pb. Firft, it is evident, that any point c in the 
axis RB will move round pb with a veloeity' proportional 
to its diftance cm: for the point e lying in the aids kb 
has no velocity round rb, and cm is proportion^ to 
Draw p c parallel to aB) and any point d irtthat line will 
move with a velOGity propordonal to dv, which te per¬ 
pendicular to PB, for the following rcdTcOi 
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The velocity of d is equal to the difference ©Tits twd 
relocities round the refpecSlive axes rb, m, ©1 the differ* 
ence of n’s velocity round rb, and s’s velocity ronnd sff^ 
fince all the points in po move rwith 'the: .fainae fvelocity' 
round ab, Drajv dt parallel to cR, and this difierence 
will be proportidnal to pTj beeaufe the velocities of p 
roimd RB, AB, are fuppofed equal to each other, and PT 
is proportional to nv, and every point in the ptene moves 
round pb with a velocity proportional to its diftance ; and* 
the feme: things may be Ihewn when any point is taken: 
without the plane ABCPft* 

§ 17. Becaufe any point c in the'axis: rb moves wifli 
the feme velocity round pb as it does round ab^ theangu*- 
laT : velocities round the two axes as, pb, will! be to each 
other iiiverfely as, their rdpedtive dift’Miees iEN, c m; and 
hecaufe cn : :: pb : pc and Pr : pq;;: pc tcs, ii; 

lows, ibdt Tt^ tbedmgonal 9/ the pdf^dlelogmm wild 
reprefent the angular mhcity of the revohjingplaneywben 
BO, KC, tfr# takettuttffeaeb other aj the angular mkfcitiesi 
of tim: fame plane round tb^e rejpe&i^e axdi. 

§ .iS. From this it clearly fpllowsy that the reafom 
given by simpson ^ in his mifcellaneous tra<Sts, of the 
^fferensce between his own, folntjon and that of kewtoi®! 
in the Frincipia, cannot poflibly be thetBae one; “ It 

Pages 44. and 45. 

“ appears; 
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appears further,”fay she, “ by perufing his thirty-ninth 
“ propofition, that he there aflumes it as a principle, that 
“ if a ring encompaffing the earth at its equator, but de- 
“ tached therefrom, was to tend or begin to move about 
“ its diameter with the fame accelerative force or angular 
“ celerity as that whereby the earth itfelf tends to move 
“ about the fame diameter through the adtioa of the 
“ Sun, that then the motion of the nodes of the ring and 
of the equator would be exactly the lame.” 

The principle is certainly implied in newton’s proof,, 
and is capable of the moft rigid demonfbration, art. 16, 
17 - 

§ rq. It will be aiked then, whereis the fault of new«-i 
ton’s reafoning? How comes his concluiion to be too lit¬ 
tle by above one half? It is acknowledged on all hands 
that there is an error in his third lemma; but then the 
correction of that error makes only a very Ihaal]^ altera¬ 
tion in the refult. 

It is impoflible for any one to form a complete judge¬ 
ment of his method without going through the whole of 
his calculations, which pre-fuppofes that the mean mo¬ 
tion of the lunar nodes is computed. This motion may 
be concifely determined and exa«^y enough for the pur- 
pofe from prop. 30. of the Principia, and from thence is 
inferred the motion of the nodes of a fatellite revolving 
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in the plane of the equator at the furface of the earth 
with a velocity equal to that of the earth round its axis. 
We are then to fuppofe, that the mean motion of the 
nodes of a fatellite, revolving with fuch a Velocity, is the 
fame with the motion of the nodes of a ring of rigid 
matter furrounding the earth at its equator, and revolv¬ 
ing with the fame velocity. This laft hypothefis is ad¬ 
mitted -by SIMPSON, who thinks that his own feeond 
lemma contains a full demonftration of the point. For 
my own part, I believe with frisius, that we are to look 
here for the material error in newton’s folutiOn of the 
problem. It is evident, that the^irue motion of the nodes 
of the fatellite, and the ring of matter, are not the fame; 
and it is by no means obvious, that their mean motions 
are fo. The mean motion of the nodes of a ring of hard 
matter cohering together is very eafily computed by the 
method in art. 4th to the 9th, and turns out nearly dou¬ 
ble the mean motion of a Moon revolving at the furface 
of the earth with the fame velocity. 

It is a very interefting enquiry to find out the real 
eaufe of the miftake in the Principia, lib. III. prop. 39.; 
and therefore at a future opportunity I may, perhaps, con- 
fider this particular part of the fubjeil more attentively. I 
have long been fatisfied with the account already given, and 

VoL. LXIX. Z z z fiiould 
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fliould probably have remained fo, if M. d’ajlembert 
in his Opufc. vol. V. had not perfifted to affirm^ that the 
mean motion of. the nodes of the ring of matter artd of 
the fatelUt^ Avere the fame. 

This opinion of fo celebrated a mathematician raifes 
fcruples in one’s mind; and fhews, that when we ven¬ 
ture to differ from Sir Isaac nEwton in thefe matters, it 
is with the utmoft. difficulty that we can. arrive at.cer-- 
tainty. 

(d) II n’y ad6 psrite que dans Iemouveiiient f»5y^» deuces deux anncaux*, Ott 
de l’anneau folideetde la lune; les mouvemens in/}antanh (or),^ differens 6 c 
part et d’autre; , ainfi la comparaifon dtuuouvement de Tanneau avcc celui de la 
lune, ferviroit tout au plus a trouver le mouvement del’anneau, ou de la 
pr^ceffion des equinoxes, mais nuUemcnt ia ^terminer la jnutation d&raxc «t 
Fequation de la preceffidn,, 







































